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ass 
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*fQ!CH 

w meiAi^Ei, saaeiser, QB&er. xiois did, ±± ijsa, sasi as 

SB! 31 2!&2t US 

£ |£ g gS2| Gj^AIQflOil Qfi *!S SAJ SXin ?UIS «IE|M DHSq^ 7|S*| flSf UEH1 
= B9E. 

E 2= £->\ 2jEIM DHSS!^ 71 521 7HSf 9Si UEH.HS USE. 

E 3S #7| 3JEIS DHMS!^ 7IS2I a"H 4 k £MAi 22ia 0fl2| SSE. 

E 4£ BEH»M ESSKr 3?. §± »2f» bWtHWei 5M1 UEH.H5 HEHE. 

<ESSJ ?a ^MM Ditt ^S2J g™> 

1 : z[± 3^ 

2 : TFT 

3 : >iIOIM i«2<3 
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4 : 7S2 

5 : ^3 §93 ?\B 

6 : B1ESB© 

7 : ±£ 3^ 

3 : EM3 3=5 

9 : EMS 3S 2^ 

10 : S2J- 

11 : 71101 g agsf 

a f»2, oh E) u (jjeejx^oj ?Hg £AI S«0flAI2| iXSAi OlgEiS «^ M?HA"I 

±t], S! 0121 7UI^ 0 -i?§ IA| 5T*1(HI H» 20IO. 

§2H, UlOhq °*%m 0IS*J- °-HS SAJ S*IS. AI711U 27} TtltfTlgOfl ^U|& ?!,£Ai 

s-xisai ya oi§eih aa. seme, sir, *uhi s^gsi I3i g-eiii. *ie 

TFKThin Film Translstor)g2J ^ ±xm ±»5/d OlgSffi. Hii 0HM514:*S2£ HH*I^ 

Oiaitt 2!S £AI g-*IS. WIM M9 CRTCCathode Ray Tube)2|- 0125101, ,f »H(20I)§ 2Hfl« 13711 f 

ire S±y asi ii iXi ^rscH isMbiaoiu sa sef hmui2, axiir ?hhehj cijw hip 

2 ?H»EF2J £A| 5W S, QSJ gOMHIAJ 3 4£7t- «CH?qiS 2iQ. 

ojjEI^ OHSq^ £AI gTjfe. TFTOil 2Jt+ 2!EI« OHM^i SIS^ 0J 5EI« WSeji 3>IS 

fef ch£ Tia-SteiS s^i^sia^biml aa 01 ajsswi am awe asm aoittin 

[&51 2AI §*roi WISQ. 

oHRfcj ffleei^ 715 4HHIS, =4=21 3fc& 2^01 0H£e|±tt£S «SEICH 2JQ. E£h CHtf TIS # 

a Talroi a^ad " ss a^I chef sssoa «sa 

E1CH 

Til tfM Jfea, " iS simi a4acH sia. s^. ia saib |pi *ish. tis e^ ^ 

El S olIenfTISSM, ^4?. §2J 1E1#0I fiXISIOi 3D. 

51 ?aSs in Hbli" 3qaw tosT tfihi s/ss «fH7i- woiaD. a». tft^ s «a 

611 aaW! a" 1i«b a^si ««haisi thoim sa^sj saon^ sjemsoi ««a 
ch an. s!E3ii§2j ^aons. ^z, 1 -^ a ems a^oi as zjhsi n'-si#oi ssejch aQ. 
oiuoj n »-sisoj ^cuoe- zj-^j- 7115 <ys^2SAiej 5! em a as 2^01 SSEIH, 01 

i sawl fi»aa%i *aaoi acf: fas. »zr ^«m. ^ a^oi s«aoi a 

Q. 




ilSiiifes)Is«§"= s%7rachT oi iioffsB. uh^sj Sswi ^seioi 2i& aa^ eoi * 
3, ssfoi opiei^i aa. 

57H IS. ^^SS^IWBeSs^SaCf 711^1994 

!S ^ 

H|*h^ ^ 01 Al El CH ' SICK ICC iH^TIli ra 7H @'6-i04437£ §"M(SW^ 1994^ 4 

n acF. 
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£E*J, §7H mm r s?Hg 9- 1536232 3a(37Hii 6S 10£!)j 0i=, W^DIfeS §2 

122 3 KB, 3 £# fU S^ofl 3gg HHdS Ol^tMHI £Ua. 5! fiOlE (voids) 

M SAJOU 1WIS1S 72 0| THAI El CH SiQ. 0I9J SOI, £^0|&21 2§g g^2F2J 3# 7^011 SJoil 
§^2| |^"t gWISrfe SOI 71so|AlA12], 2JS SAI £x|2j H|g2J fiM SjXBS^I ?|§8A1&, 
ISi ^effhAll !fi71 21Q. 3EHA1. EIEr§OIU lcl«9!2|- itOi. 1^01^21 SAJOil IBEiaSb^ 

aoi ?feth uss Jism oigsi= aoi un^om 

SSI El Era g 371 ¥£011 3«J- 7.HS0IES, «1S £A| £*l<HI/d HO|S i!2ds, £sOfl El Els, gtf 
S01I Si^Ols, SfgCHI EIEr§2J 3S 7£SAI £*I31^ 7£E 7fl2JSI3 2JQ. 01 HOIS dHd2J £ 
#0)1 HOIS gSSJ-OI El = lif3EI5en 1E1ZS0I- CVO(Chealcal Vapor Deposition)!! 00 t&E* £S|S|- 
3, StJ- QS-M^. ^4: d2ds *SoHiKH (C1E1, °-!!E|H OHSSj>: ^I5f0| «£SCh 

3EiU. £7I§J Uh2h ITS 722! 3?, HOIS dSdSJ £#21 ElEfeSHh 01 EJErsS*2l ££011 3*1 

a hois is^»£Ai2j §si-3£i5sts, nargoi emu, a «2i ssoiiai =i- ^mm ap\tm. 4 

*l5lA|?lir 2^71 £E*t ±± d2di £713 H121 1TOI 3s 7£S tf 3?(HIE. 4si 

d£d £011 3£EI= §Sr£EI=5|-£S OI^CWAIS §39fAWI0ilA|, 45712 SISlCh. 

B &S2J 33 h, 0111 IS HOIS d£d21 3 £#W *!23 §££33^25 73EI= HOIS 32? 
^2121 S^erH 313. 271S 2*38 £H2J ^ MlijAliEl S 01311 7BI?J IA| S 

£i§ B3«fe aOil 24Q. 

£7is ^sjs sr£S r 7i e if soil tag sshxi^ei^, ;mois d£d2i, £7i tiiois dsd 



^soii 3*is, tfsufe EiEi-feetss 7sa= ah #2f. 01 xm saoii &^oi^# s 
^7i a 7Sou ffhsa. tiioim ds^oi, jhoim gssisi- asfe ^goii ^jci=!. 1^1 eie> 

7SSJS All #2K 01 XfllgglHI 3x1=!, ^OlfeB 5*i«r= J3I2 II =?UmiL 
ODM §3 TflOIS §35121- «gofl EIEth^SS tt 7S2I- UIJWHDI, §t^EJ59f 

2m §*f«# t^AIS * SiCK OrEM, J|5 5§0||A|2J ^ Hfa^F 2J*0E|a£, 4=101 SRWhS, S 

S*h S ITS Oil mm W% M^AIiEm, 7ilOIM dSdlh 4.^1 XlOlg Als/a ^05 7(|0|e § 

a^2h ^71 7|| 01 g 132t S-Oll ii 32(3 S!/££= E3I2J 2}g 3^2L ^71 i 

^ iysd =£112! ?jg *ioii tjsa, ssi-^eis^s 7«a= #21- gs^s 7ui§m, 

Af 7 | Ai3r^ qj/a^ Eajoi oi§ jj^oi, ^7 1 S2> !2=!2I- Qo^ ^S0| g»SJ. 

ElEfeei-SS 7^EI= §2K 01 flit sSOi SSIS. SNPDIfeg 3t,^l= fll2 7UI*r= 

^•7IS 7S0fl (Ijsg, Aj2i! =312! 2!S 3^01, SZ] Sol— ijtgOfl 3*13, 

?, h SSr= EJEteejSS 7311 #2h, 01 SI1 #S0fl 3*IS. W^OIfeg 51f3r^ SI2#M 

7HISH2 SiEHS, S3 S3Sf3f 2SI-= *S(HI 3«S #s QErs^ES «]■ 7521- HI Hoi 

a, aawiassHiFai g*rsi t^Aii 4= u&m. ms. s§oiiAi2i utei7 r 2}j;iieies, 4 

SOI SfSSUl, Et!- 2t§30l ^4*!- 3^21 ^ MgHXI^Elg 4 21CI-. 

s g?sou ms sai *m Ma^i^Ei7 r «iei« mmeii 7ie-2k 4 v 

71 ajEIM DHSSJi 7l5AtOIOI 2.^g ^3 CHtfSICN HH*I£I= OJtf 7I51U, ^71 2JEJ« OHS^ 71 S 
21- ^71 CHlEf 7153-2^21 Z^OII ^XIS 7yi^2, £71 afaj BHXI^EI^h HOIM d2£!2K & 

71 TflOlM dSd £0i gS^EI5e^S 7SEIS TflOlE §23^2K £71 ?0O|M §23^01 S 

ehSSS2h i!2d 5!/E£ E&U2! 2!S S^S 7UISh2, £71 JflOIS £J2£!0I, ^71 HOI 
M §2?S,^ VSOfl 3*13, Si© t,^5h= E|Efe2f£S 7SEI= All #2f, 01 W #§(HI 3 

XIS, ^Dl&# 5*#1= X1I2 Si 7Him= 2g 1925 *]Q. 

£7IS 7 SOll [KS, 7101 e dSdOl, HOIM gSfe ^SOII 3«S. §±M t^SSfe EJE1 

s5j-£S 7£EI^ 731 #21, 01 All #gOfl 3*13, ^OISh StJ«t= M2 §i 7BI*] a,^ MSAI 
A-Eil 7HIS13 OHM 19 HOIS 13^21 Safe ^SOil 3*IS II EJEIfe^S 

M?HZ|^E1 9i HII2SK3I, §S^SIS^2| g^£g *f£AIU 4 2!Cr. tUciAi, 312 SSOflAISJ et ^ 
El 71 2I7HIEIHS, 4aO| ?f2S13, St] 371S SSOI ?4»& *!§ SA| §*IS TMSS" 4= SiCK 

E«», S SSOU CD-g 5H§ 3EAI §*1S, ^42J ^ e?HX|^E171 S£9 °-»IE|M DHMSJ^: 7IS2r, £ 
71 ?!|EI« OHSeii 7ieA10|(HI ¥3 CHtfolOI bH*|E|^ CH^f 7I5.HU, £71 5!jEJM DHM^i 71 & 

21- £71 im 7IB2F2J ^-^Ol 7UIS13, £71 «»ef M«!AI±EI71, 711 01 M d2d21, £ 

71 HOIS d2d £<H S£S HOIS §2^21, £71 HOIS SS^ £011 «£S efSHI#2h d2 
d S/E= E3I2 2'g d^2K £71 d2d EM2! 2'§ 2^ 9KH1 «3S, §Sf3EISef 

£S 7£EI= SSe|^ 7HI513, £71 ±± d2d =582 3^ 22^01, £71 #21 §2? 

51-21 2SH= SS1M01I 3*)S, §iS tJ-S*rS EIEIh^ES =?2Z\z= TQ\ #21, 01 W sSOU 3*IS, 
^01 £?^1= 7JI2 Si 70151= 2# §S£S *H3. 

£71=! 75 Oil (EJ-SE, dSd S!/E= E3I2! 2!§ 3^01, SS^SI- S5I~ ^gOil 3*lfJ. 
m±m *^S1= ElEfe^HS 7£E|= flit #2K 0| M\ #Ofl g(HI 3*13. f^Olit Stl«1= Tiflg 
#1 7UI*!- «t9f SS!A1i:E1M 7UI*r3 S!£°S, 0111 13 #2* 13^21 281= ^SWI 3fli! #1 
EIEte^£S *t H»J SgH7n^E121 HI 13*101, 1S^EI55|2121 g=T£# tf£A|S 4 21Q. CQ-E1A1, 
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Ifl£ g§CHIAJ2) °f afEPl- ^XflEIHg, 4=s0l Sf2SHl, SEfcJ- S7I-S SsOl ?4=£h °J»§ 2A| §*IM 
HI la 4= 2iQ. 

S &32| ££ Qg 33, 59. a ?4^ S§. OISKHI UEhtf 7IJHW1 2JSH U 4= 2101 CK 

E£h E l h S2| Olgg, 3¥ ESS □§ £3££ S^8§ 201 Ch 



g Sfg2| gA|2| S^EHOII CH»H £ 1 LHAI E 4011 7|23K)1 ^SolS, Oim ITD. 

S £A|(flOil CQ# 2}§ SA| S-XI^, TFTOil 2|£t- 59EIS QRES{2 f|37|- ti£S ^E|M OHeqi 
2h £91 *1EIM 0HMe|2 715011 CHtfShO) UHXIS, S# 3301 ti£S CH*' 7IS2K 4 -HEIM DHMe|2 
7ISJU- CH*J= 7I5AH7I01I SAIS °4§Sg ^Hl*m 2iQ. 01 SjgsOl CHtH 37)3fe 32m JHOt^S 
« £AI §*K)I tWIHD. 

E 2^, £71 °-!!EIS DHSSli 7I5O0AI2I 2JEIH 0HM5!2 3IS2| £13121 THSfS LhE13 ilSEOIQ. 
£71 °JSEI« OHSeji £01l£. S{4=2| il-2 23(1) • • • 01 0HM&|2*!£S t*£EI01 SICK 01 $t 

2 23(i) • • • s g£mt» f a gg-tfss 4=«*soi£*i ussich asao. 

£EtJ-. £A|SW SJ-g CH*f 715 £011 °4§£g g*i SU 23(1) ■ • M CHtf&E5. 23(E 
AIShAI #3)01 ^£E]CH 2111, ite 33(1) • - ilS 33011 CQ2K *!S#M 32/01 °!7^D. 
£E, SI 23=, SJS.^££ [Ht/ 7152) CHSf 33011 S£S ^?£2£ EJCH 2JQ. 

£t*. £71 5h2 33(1) ■•■ifiS! ?I*J- 29|g 4=53 feS 2»£Aj. TFT(2) 71, £ 

71 ?i!E|« 0HMq2 715 £Ofl *£E|H, £12 33(1) - OH g^SICH 2iQ. S£&, 1E1 iAIS 

71 ?l*8, CHtf 715 E= *}E|* OHMS) 2 7153011, g^ie^J g£1 5HS(£A|«KI SfS) 

oi asiaa. 

£71 TFT(2) • • • <H1A|2| TflOlM 23011 = 4^*3(3) • • • 01, SO 22 230||£ TBS 3S£!(4) 

• - si mm. £s ^iase^ hh*ieioi aa. £7i ^Anao)- • 1 nom d 

S7h S^gOII [Oa, TFT(2) • • ■ °l S/25 £KH7h mCHSEh. StJ-. TFT(2) • 71 S £EHA|0fl, £ 
71 7112 i!2i!(4)- • • S Stl. DIOIEF d^ Shi 3^(1) • (HI S^SEK ?Afd(3) • • 
5j e¥OU=, ^?H"=I i!2 SJ^ &AK3a) • ■ ■ 71- S^EIH, 7«5 iJSd(4)- • • °| 9^0)1^, DIOIB ' 
i!H gjq 5AK4a) • • ?\ S^SIOI 

E 3£, £71 °-!JEIM OHMSJi 71521 iS2| g^g SrtHS^ EAIt^ 13E0ICK SE 30fl SAIB dF2f 
^01 £± S^*HXIE# fl^a ?Ahd(3) • • 2K Oil ?Aid(3) • • Ofl 4=*! 01 S|£ S*»W|A|, £3: 
StSsHAISa 7)15 i!±d(4)- • • S.M mUW°! LHOih 2^(1)- • • S TFT(2) • • 

SL IS, EE. 32J A-A'dOilAISI &BEOIIL FT(2)2J 53 72g U&LHH SICK £ lOfl EAIS if 
01, §3£ 7I5<5) £011. TFT(2)2| 7iO|M 3^5 3th, i?M4»«SA|°l 7«0|M 3*3(3)01 S£ 
El 01 2*2, 71I0IM 323(3) £ S □ ¥|21 §9£ 715(5) £# S5=s JflOlM §3^11)01 §£ 
EICH 2iD. 71I0IM 323(3)2) £30flAI2| 71I0IM §3^(11)2) £3 OAS, ©Efll*(6)0| &£E|H, 
£?J1S(6)2| £30«=, n-SI#SS 0|^OIAI= ii 3^(7) a 3^(8)01 ^SEICH SIQ. 4:^ 

2^(7) a E0I3 2^(8)21 £30fl^. 7112 2s3SSA|2| 24: 3S3(4) a =313 211 

23(9)01 S£EIH, DIM £30flfe §3^(10)01 ^£EI01 3EIH, S5 §3^(10) £3 

Oil, $1-2 33(1)01 *JSE!01 

B gAJOUOflAI 7U0IM 3h3(3)S, £ 1011 EAIS Uffil- ©0| TilOlM 323 S^^(3a), 7H0IS 323 




33 £#¥(9c)= 32S ffi-StJ- EIEfs£S ^Zf ^SElOl StCh 

OlSiSJ- «J!EIM AH MS) 2 7I5S, 0^2F SOI SSSEh. ?3, ^3 §3£ 715(5) £08, 
2IHE^(sputtering)g OlgSKM, TflOlM 323 *^(3a)SA| BEf&eHI 3Qm, E^Ofl 7«0|E Aj2 
3 S5S^(3b)SAi S^DI^l lOOnm, □ Do (HI 7)1 01 M aisai ^#^(3c)SA1 S2M tTSth EJEJ- 
&5m 50mtig SjgAlEiQ. 3 *. 0\m 7ilO|S 323 $hS^(3a), 7flO|S 323 SZ^¥(3b), a >« 
OIM 323 £#¥(3c)0B CH«I, 7J0IM 23 a 71101^ 223(3)2| «£0| El£^, 5£EI2nEHHI = 

ehji oflsoii 2i*ii m&Sdm tivct. 

0\0\M, mm 323(3)01 ?3 g3£ 715(5) £00, 7flO|M §35K1l)«SA1. 1S^EI5S| 

m 400nm, HJ£ill#(6)2£A1, H|§§ fe'EISSs 130n», 22 33(7) a Efll3 23(8)SSA| n'-Si 
4Cht«a 2,^ 01 RAICHS, gE*20h CVD HOII »Eh 3^ £St2.0. □ ^e, 5EEI2H2HIII • EEWI 
Oil SOII 2)oH , BJ-£a#(S), 22 23(7), S Hffll3 23(8)2) BH El a H SthQ. 

OICHAJ, 22 33(7), £313 23(8), a 7II0IM ^3S{-(11)2| £#(W. 22 223 ot§^(4a) a 3 
§ 23 S)=^(9a)MA1 EIEIh^M 30nn, 22 323 S5#^(4b) « SS 33 S5s^(9b)SAI ST 
=0lH5tm tOOmn, 22 323 £#^(4c) a 3M 33 £S¥(9c)SA) 121 *^*J- EIEFh^s 50n B 
1- 2)2| 01 ^AJCHS, MEI-201 CVO BOil (OS 2 IH El §911 2)5|) 3^ £2)t.O. 3 ^, SME12HeHEI 
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• =2*01 OH SOU 21SI, 42 £!S£!(4), S E«3 2R(9)2J UEi^M tSSIO. 

□ SZ> §32f(IO)£SAl, PEI20I- CVO SOU 0}Ef 300h» gSJtM-Q. 3EII2, 01 = 

21 g 3^(1 0)011 CH5H. EEU3 3g S3<9)2|- 32 2^(1)1 S^3|7| 3B)E ^ 

goKH. 3 ^ i*2 2^(I)2SA], ITO(lndiuo TinOxide)S 0|?CHAI£ ¥2 ES^i ifflEIHOII tttEf 

loonm gai-sKQ, ii ei a s tSZTQ. 

£71 S bh2F irtJI, e gA]0fl0flA1= §^EI5^£S Ol^Ol^lfe TflOlM S 3^ 1 S^Oi, §21 
^SSf^ EIE>&9f£S 01^01X1^ 71I0IM £#^(3c)7> UHtlSIH, □ ffhSOII Sr?DI&S|2S 01 

^CNXJS 7D0IM S^S^(3b)7h HH*IS 72££ EJO) 2JD. OlOfl ©Eh JflOIS £tS£!(3)2J # 

# 733 <y-&g »Am 4 saiou, gs^isisetss oi?oixi= 7101M §g°Kii)2f2l 
s*rse tf^Aja 4= sick njEw, sths sI2e.^£ §ai<hi, jus. ssoiiai°i e| 

ej*H£KHJ WE 4§2| *f£S 201 7H;oIX|I>, <£tj SAI SSI? I- SA| § 

H5a 4s S!Q. 

01 71 A), mm 2"£<5! £#^(3c)SAI2J Sil &Sof£ EIE*fc9|§ Bj-gg 2IHEfB<H] [&EJ- gKilS 3 
eta SBSSS MOfl, §i S^blg DJEHHIE1SA1 B&AISi- tfflSJ . H|*l*h 5! SSte!£l5SNHI CH*J B*T 

s£i bshh msa. i i# §,>2*f9ai gst^a. s, 2bei ia£g moi 7ie ss^ isre, 

7h2Sf§ 0.8Pa, SSI nut 71 i3 SSFStO. 







mm flarou ch* m*«$ 


0% 


56 


X 


20% 


80 


X 


402 


135 


A , 


60% 


499 




80% 


417 


O 



S. m UEM Um 8T0L TiH2| ti\7H%^. 12 SSUIs SBH ICf2h £#*HL §2 M&Hl 60% 0I£ 

oflAi mzma s*a s^eisswhi chsj- m*t<2£. si gejbi 40%e era- s^aih. 

Si S^bl 60% 0I£(HIA1 sM^I SfSSKN EI21D. 0I£2J 32>3^E1. ggltilS gSIS 2 

5* Tashftc^ 21 aasra, m± gaui eoxs^a so% ahdioui s*^. isirsaoi 

E 4S- TiOfl Hi SISfe 3^21 gi SgJ-a bl«t« i.mm UEM= IIEH^OIQ. E 40fl eais 
irOI. TifEJ UITEISJOI ITOhQck 01^013 g »4'ei S^2I-£I g*T^OI t,^ai2, 200 M Qc«. 01^01 

OICHA1, TflOlM S^S¥(3b) S! »IO|M dSd ohS^(3a)0|| CH*0 ^S*^Q. 711 01 S ai^ai g 

Z^^(3b)SAJHJ ^0I&#21 3l*0fl. 711011= i!2£! *h#^(3a)SA1£l EIEh63# SStf 3^, Tl 91 

^E7h ms?\ ttH^OIL 4^18 THOIM i!3:d(3)2h D^h^S, TiN/Al/Ti E|01 Slfe «H<9£, 

TiN/Al/TiN 72°) HH<31 §Qol~ SISDS AlZj-g B^m 4* SiQ. 

0I4M1J SOL S ^A|(HI(HI [&s um MSHAIiEl^, 7U0IM iget S/£E= «^ Sa^SSAI § 
Sh4'EJ5S{-2| 5hsOD 9|*|S|^ 711 01 e i!2d S/£E= 22 6!2^S. £#011 §21 ElEfe^. 
n m§0« ^Dl&et^S 0|?017;i^ sj* EJCH OIOI COEK Eia&et2M tj- 7 

S3h dias*oi, gstgasetstsi g*rsoi «p6f*ra, n ssohaisi °t yj-Eii ^at^ 4= siq. 

C0-E1-A1. 4S0I SfSSUl, SS2| ShS^OI ^4*J- ^ M?HAI2E1M ^SS 4 2iQ. £Et?. OlElHi" HI 
Si- egjxi2E1S ojig iA! SS jofl SJg»»-°£JH|, S7tS Sti" SAI S?Ph °4=£J- 2<S SAJ «l 

sir 4= aa. 

at.N ^7ia ^#oi§s{2j oh^oii EiEfe^e tmi [oek thoim iisa 22 

i!2£!i T^IAHt.^ HH£!2S W 4= 21Q. iE^. E1Efe°l2. S2E SJ-SSKr EtB&e,^ dlHSK)! S=t 
^S7h ^7|=! Hf2|- 1T0I, TiN/Al/Ti 725 EJCH UHd=. TiN/Al/TiN 722J m$m « 

5BOS H^ej- §S AlZTs 4 SiE>. 

££, £7ia 711 01 M d££! S^S¥(3b), 22 dHd SZr#¥(4b), S 2JS 

SZ.fS^(9b)SAi, f/?DI&9t# 01 asm SiATEh dSIS^ «^A11 ^sjSg. ?iflS 
» iJ-^OIs 0I§*JE ^EF. 

itl-, £713 7S«£= 711 01 M 5hS^(3a), 22 i!2£! ShS^(4a). a 2IS 2^ o1#^(9a) 

SAI, ElEfeats OlgoE a^ffl", E|EhS9f2J g°| i2°J 5gSH asj£g, TflOIS ^ 
#¥(3c). 22 <SJSd £#^(4c). a 2!S £#¥(9c)21- Sf.'^ 12M tTSofe EIBh^s 01 
§?BE #E|-. 

££*f, £711! 7«01IA1= 71101 £ dS^(3), 22 £££(4), 3 ESIS! 2i§ S=?(9)g, 711 01 e 

gs^cii) e= #^ ^3^(10)2121 m^sm ^ss ^s{«s £7ia am 3# 72 °i sjsat 

01^0173 25733. TUOIS i!a^(3)H-, 22 d=d(4) 3! £33 3# 2^(9) S Oii= §T 
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iroiu- agesj am ^?2i e#s*££ spoils #d. 

0|#2f aOI, g AJAIOaM CO-l H*S* EaH*|±E1 = 7||0|B 4*31 7I0IS d3>d 4*011 71 



01^0) X1I2, £*7I 7U0IS gasfOI SiJ^aS^SS 01=01732. 4*71 711 01 M d2d2f 4*71 71101 S § 
S^AWM 2*2*2| Qflf Sit tJSSIS UMV 200 m Q«» 0I4*2| ElEI-s^OI S2S01 °{S 

at.*. £ ^AIIMOll CP-S B*s* e?HA|^E1=, 7H0IS gstfjah mm aj 2 ai ^gg ^oie 

aaara. 4*31 Tiiois gast&w erase. d£d s aaia a§ a* ah «pi d 

Id SOU SSS! #2* g3**# ?Hltt «,*** S^AIiEIOIIAI, 4*71 ±± dSdOl S*?0|fe5* re 
DIhm &?QIh t*S5|£3 OI^CHXIjS. 4*71 #Z> ga^tO! la^EIS^S 01^0) All!, 

4*71 ±± d^dai- #71 §z* gas*A>oioii, z,^2i em %ms.m, tistvs um%* 200 M oc™ 

0I4*2| EIEhS9|0l t'SEICH 2i= SHE 5Q. 

at*. 4*71 SNpOIh^ as S-^DIhS ^fllS £J- reOls t^^non ElEfeem =}£MS. 

at*, s ^Aionoii aiE 2j§ sai s*i£, Tfioi^ d±dah 4*31 mm d$d gOJJISS HOIS . 1 

eHAI^EIg ^Ult* "A® EAI 94IMAI. 4*31 7H0IM d£dOI 8Tf □!&** «*DIM 

«OIh sfas*£3 OI^CHAIH, 4*31 TflOlM gS2TOI 35^2159*23 01^01X111, £31 7I01M dsd 

» #31 7101 S ggSMJOIOO. 2*2*2| Sfilh S^SI, §±§ SJSSfe HIWV 200m Qc« 01^21 ElEm 

Itt. H ^ A| Oil Oil SSIS IA| S*|=, 7iO|g dSdlh 4*31 7fl0|g d2d 4HHI S«S IRIS 8 
3ej-2K #71 HOIS 12)9). 4^1 «gg SIEais. dSd 3 EM2! °!g 4*71 £± d2 

d ^01 «£3 «a SS^a ^Bltt «W M!HX|±E1t ?U|© ZAI 471 ±± dSd 

01 §4oi&st c£ S |^0IhM m^OlH tSeiSS OI^CHAII!, 4*71 S3SI0I 

£1521-23 OI^OIJIIl, 4 K 7I dSd2f ^71 S3" aasj-AHJIOO , 2|-2|2| °m lit SJ- 

°5f= Uinv 200 m Qctn 014*21 ElEffe^OI S^EICH SiS qigSS tBS SO. 

^S5J tfMU' ^S2J «|0|A| OI^CHSI ^WS|a A| STEH ^AIOHS, CHEIUhXILk B SS2I 71S 
dS oSh Wl A^2| H9| LHOilAI, Oiei7FA|g eSShOI ^JAIIT * Sl= 2S0IQ. 

a. grgoi co-Ma, ?ii 01 m ga^ a/s= ga^ssAi egy aa^iEisetsj m#oii th 

Q| M d±d S/££S ±^ dsdt- 4 h #0fl S4:S SSSIS ElEfeSf, 3 SfSM If^DI&SfSS Olf 
CHAI& Sj# ^IS ^ESAN. SSMEIS^SISI H*fSOI Vtttffl. 3 *2| SS0flA|S| ^ ««« 

ir 4= sia. [Q£fai j ^>§oi sfssm. «§2| assoi ^ msjai^ei^ nsv 4= sick a 
Ai stig a air 4= 20. 

(57) 3?9f gff 

S^SJ t. 7S0IM dSd, 

4"-7l 70OIS dSd 4*-0il gShSiasefog qi^tlS »0IS ga^i, 

4^71 7101 g gast 4HMI 5! 

±± d±d s/as aaia as 
s ?ui»a. 

4>-7l 71101^ d2d= 4'"7l JflOll 

a= mi #2h 4*7i mi #son 
g^?*T2. aitmsioiAi. 

4*71 All s§ ^ShS §±§ 4J"S5l= EIE>hS*S 01734*01 200m o«» 0IS2! 21 §923 *hc ^ 
S,* e&AI^EI. 

g^?t* 3. SUSMW 21 01 A), 

4*71 3312 1£ ar^oisi ?«iis «]■ ^am «,*ss,*£s ^saoi ais 21 sf= ^ 

AI±E1 . 

8?tt4. nittUSlCHAI. 

4*7| 7A0IS dsdS 4*7 1 732 ggOfl E|Efe°*«e W3 §1 □ TtilshS ^2.2. t\= 

MSAI^EI. 

S^*,* 5. 70OIM dad. 
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#71 TflOtS d3:d #011 tJ3£! TilOIS ggs^ 
dsd 5!/££= =3I2J 2Jg 2^, S! 

±± d2d Eaiei °j§ d^ $kh ssa, na^as^s ^#ei=- §2 

1 7HI3KZ2, 

ai^ai sj/££^ E3I2! 2J§ #71 #3 13^2* SSfe ^gCH g*1S, H£g tJ^sh 

^ EiEhs^s flu s, a 1 #7i xn #aou sr^ai&g si2 s# =wm= 

S^«f6. nSVOI SlQAi. 

#7i flii #§ §ig Eia&stg HiTatjoi 2oo M o« oi#3 211 ^gss «r 
ej- ^sai^ei. 

#71 HI2 #S i^Dlsl ?*B£ ST^OIh t^S^S ?SEI= S§ iS2£ Sfe B|Sf M3X]± 
El. 

#71 £i iisd s/fE= sai2! 2J§ #71 ni2 §gon eieih^s ts3 mm Q 
9. s?4=2j ^ e^ai^e^ ««a ^a* dhssi^ 7is. 

#71 °J}EI« DHMq± 7I5.^SJ AHDIOfl 2^g ^2 CH*f3h01 BH«EI= CHS 1 7|&, 
#71 °4E1S OHSSJ^ 7ISi^ #71 CHST Zt^Ofl «XI£! 4 -!!§# 

#71 »W MS!*|±E1=, 
TflOlE d5:d, 

#71 7H0IM d£d#0fl ^SS. !tte!£l5^££ 70OIS §3^, 

#71 7J0IM «gg g-Sfl*, 

dsd S!/£= 2J# 2^ 

# 7HI4KM. 

#71 711 DIM d2d = #71 TflOlM SSfe ^Ofl g*l£!, BEteSfSS f?# 

El£ AM S. 5! #71 HI £9011 g«S, U¥Dlse Sttf^ XB2 #s ?H|oF£ 3i m®2.3. oh= 
3|3 SA| S». 
S^tMO. *U9tHM SiCHAI, 

#71 All if ^SShS I'^M SJSofe ElElfee+g UlTHt^OI 200 M o«n 01 #3 3»g SR= 
§ E?«X| ^Ei . 

SR» II. «l9tHH 2UHAL 

#71 HI2 #s a^Di&e tt ^0I& t,^^S ^^£1= 21s S§£5 §fe SAI SSI. 

12. HI9^(M SIWAI, 

#71 TflOlM d±dS #71 Iil2 #SQtl ElEte^SS 3313 §i □ 7d|Sfe 21 Sh= 

5A| §X|. 

^^S" 13. ^4=5| <^<2t MS!Xl^E17h S#S 2»jE|M OHSq^ 71 S, 

#71 °-»EIS DHM^!^ 7IS-1I-21 AHDIOfl i^g CHtfSra HH*ia= ffl^f 7IS", 5! 

#71 °-!?EIS DHge{^ 71531- #71 CHtf 7ISS^ 2.^0fl SXIS 2!S§i ^dlotll, 

#71 MSAIiEl^, 

TflOie d±d- 

#71 711 01 £ d2d #0il TflOlM §3S,S 

#7i TfloiM igef #011 usa &e*h#. 
±i dHd s/aEfe Eflisj 3# a^. a 

#7i ±± dsd =ai3 as 3^ *khi hs^eie^es 7sei= 19^ 

S 7WJH3I. 
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5s sg£3 Sh£ ^§ £AI 3*1. 
■g^t* 14. JllttHM 210) A), 

w *^ mziZ **SSKr ElEm^S HI*ltK>l 200m ficra 0122! 2s 31= °4 

g SAI 3*1. 

15. ai34HHl SiCHAH, 

4^1 m s£ sr*oi&s « sr#om ^s^ss ^sa= 2i ig°s »i» s.m s*j. 

Sqi*M6. 3l13i,H)fl aoiAi. 

291 S!/£E£ =312! 2!£ S^S HI2 SUM EIE1&^2£ *B3 ©1 Q q»Ut 

SIS i9££ Sfe JEAI S"X|. 




en ^ 



10-8 



^2000-0022736 




10-9 



^2000-0022736 




°0 20 40 60 80 100 



10-10 



